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In the title compound, 2C 18 H 16 N 2 02-H 2 0, the dihedral angles 
between the quinoline rings and the benzene rings in the two 
independent acetamide molecules are 80.09 (5) and 61.23 (5)°. 
The crystal packing is stablized by O— H- ■ -N and N— H- ■ O 
hydrogen bonds between the acetamide and water molecules. 

Related literature 

For the luminescent properties of lanthanide complexes with 
amide-type ligands, see: Li et al. (2003); Wu et al. (2006). For 
the synthesis of 2-chloro-N-benzylacetamide and yV-benzyl-2- 
(quinolin-8-yloxy)acetamide, see: Wu et al. (2006). For the 
structure of a copper(II) complex with A'-benzyl-2-(quinolin- 
8-yloxy)acetamide, see: Wang et al. (2010). 
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Experimental 

Crystal data 
2C 18 H 16 N 2 0 2 -H 2 0 



Monoclinic, Pl^jn 
a = 13.7802 (12) A 
b = 12.3129 (11) A 
c = 18.9865 (17) A 
P = 101.066 (2)° 
V = 3161.6 (5) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
Tna,, = 0.984, r max = 0.987 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.092 

S = 1.10 

5562 reflections 

413 parameters 

10 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
(l = 0.09 mm~' 
T = 296 K 

0.21 x 0.16 x 0.15 mm 



16274 measured reflections 
5562 independent reflections 
3572 reflections with / > 2a(I) 
R,„. = 0.036 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.15 e A" 3 

Ap mi „ = -0.13 e A" 3 



D-H-A 


D—H 


H- ■ A 


D-A 


D-H-A 


N2-H2A-05' 


0.86 


2.09 


2.903 (2) 


157 


N4-H44- ■ 05 


0.86 


2.10 


2.9015 (19) 


154 


05-H5B-N1" 


0.88 (1) 


2.01 (2) 


2.869 (2) 


167 (2) 


05-H5C-N3 


0.88 (1) 


1.91 (2) 


2.7849 (19) 


173 (2) 


Symmetry codes: (i) 


-* + §,y-j, 


-z + |; (ii) -x - 


r-l.y+l-z + l 





Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors are grateful for financial support from the 
Doctoral Foundation of Henan Polytechnic University 
(B2009-70 648359). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2098). 
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Bis [A^-benzyl-2-(quinolin-8-yloxy)acetamide] monohydrate 
M.-S. Wang, H.-Y. Li and W.-N. Wu 

Comment 

The amide type open-chain ligands have attracted much attention mainly because of their excellent coordination ability 
and high selectivity to metal ions (Li et al, 2003 & Wu et ah, 2006). Previously, we have reported the structure of the 
copper(II) complex with the title acetamide molecular (Wang et al., 2010). In this paper, the title compound was synthesized 
and characterized by X-ray diffraction. 

In the title compound, 2CigHi6N202-H20, there are two independent A r -benzyl-2-(quinolin-8-yloxy)acetamide mo- 
lecules and a water molecule in the asymmetric unit (Fig. 1). Bond lengths and angles of the acetamide molecular are 
comparable with those observed in its copper(II) complex (Wang et ah, 2010). The dihedral angles between the quinoline 
rings (N1/C1-C9, r.m.s. deviation 0.0092A and N3/C19-C27, r.m.s. deviation 0.0293 A) and the benzene rings (C13-C18, 
r.m.s. deviation 0.0028A and C31-C35, r.m.s. deviation 0.0039 A) in two independent acetamide molecules are 80.09 (5)° 
and 61.23 (5)°, respectively. In the crystal structure, solvent water molecules form intermolecular O — H - N and N — H-0 
hydrogen bonds with acetamide molecules to stabilize the packing (Table 1, Fig. 2). 

Experimental 

8-Hydroxyquinoline (1.5 g, 10.3 mmol) and anhydrous potassium carbonate (1.6 g, 11.6 mmol) were added to DMF (15 
mL), then 2-chloro-A L benzylacetamide (1.83 g, 10.0 mmol) and a small quantity of KI were added. The reaction mixture 
was stirred for 5 h at 100-110 °C. After cooling down, 150 mL water was added and stirred for 2 h. The precipitate was 
collected by fdtration and washed with water. Recrystallization from EtOH/F^O (1:1) gave colorless blocks. 

Refinement 

The water H atoms were located from difference Fourier map calculation and then refined with O — H = 0.87A and (7i S0 (H) 
= 1.5(7 e q(0). Other H atoms attached to C and N atoms were placed in calculated positions and treated with the carrier 
atom-H distances = 0.93 A for aryl, 0.97 for methylene, and 0.86 A for the secondary amine H atoms. The U lso values were 
constrained to be \.2U ea of the carrier atom for the H atoms. 



Figures 




Fig. 1. The title compound with the displacement ellipsoids shown at the 30% probability 
level. 
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Fig. 2. Part of the crystal packing for the title compound (hydrogen bonds shown as dashed 
lines, symmetry code: A: 1.5 - x, -1/2 + y, 0.5 - z; B: 1.5 - x, 1/2 + y, 0.5 - z). 



Bis[iV-benzyl-2-(quinolin-8-yloxy)acetamide] monohydrate 



Crystal data 
2C 18 H 16 N 2 0 2 H 2 0 
M,-= 602.67 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 13.7802 (12) A 
b= 12.3129 (11) A 
c= 18.9865 (17) A 
(3= 101.066 (2)° 
K= 3161.6 (5) A 3 
Z=4 



F"(000) = 1272 

D x = 1.266 MgnT 3 

Mo i&x radiation, X = 0.71073 A 

Cell parameters from 2885 reflections 

6 = 2.4-21.3° 

|i = 0.09 mnT 1 
7=296K 
Colorless, block 
0.21 x 0.16 x 0.15 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
J min = 0.984, T max = 0.987 
16274 measured reflections 



5562 independent reflections 

3572 reflections with / > 2a(I) 
Rint = 0.036 



£ = -16^7 

£ = -14^14 
/ = -22^22 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.040 

wR(F 2 ) = 0.092 

S= 1.10 

5562 reflections 

413 parameters 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = l/[o- 2 (F 0 2 ) + (0.0263P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 

Ap m ax = 0.15eA~ 3 
Ap mi „ = -0.13eA~ 3 



0.250P] 
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10 restraints 

Primary atom site location: structure-invariant direct 
methods 



Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.0044 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




CI 


0.87370 (17) 


0.35339 (17) 


-0.11790 (12) 


0.0787 (6) 


H1B 


0.8560 


0.2805 


-0.1226 


0.094* 


C2 


0.91662 (17) 


0.3997 (2) 


-0.17127 (12) 


0.0799 (6) 


H2B 


0.9271 


0.3585 


-0.2102 


0.096* 


C5 




U.JU40D {ly) 




u.uoyo ) 


H3B 


0.9714 


0.5370 


-0.2011 


0.084* 


C4 


0.92611 (13) 


0.56563 (16) 


-0.10673 (10) 


0.0556 (5) 


C5 


0.95096 (16) 


0.67581 (17) 


-0.09803 (12) 


0.0781 (6) 


H5A 


0.9810 


0.7108 


-0.1316 


0.094* 


C6 


0.93149 (17) 


0.73109 (17) 


-0.04118(12) 


0.0791 (7) 


H6A 


0.9477 


0.8044 


-0.0362 


0.095* 


C7 


0.88731 (14) 


0.68027 (15) 


0.01061 (10) 


0.0602 (5) 


H7A 


0.8741 


0.7200 


0.0494 


0.072* 


C8 


0.86372 (12) 


0.57322 (13) 


0.00444 (9) 


0.0464 (4) 


C9 


0.88205 (12) 


0.51216(14) 


-0.05517(9) 


0.0469 (4) 


C10 


0.79939 (13) 


0.57628 (14) 


0.11195 (9) 


0.0531 (5) 


H10A 


0.7561 


0.6366 


0.0947 


0.064* 


H10B 


0.8604 


0.6057 


0.1393 


0.064* 


Cll 


0.75101 (12) 


0.50584 (15) 


0.15982 (10) 


0.0507 (5) 


C12 


0.68556 (13) 


0.32963 (15) 


0.18443 (10) 


0.0628 (5) 


H12A 


0.7049 


0.3466 


0.2351 


0.075* 


H12B 


0.7050 


0.2552 


0.1777 


0.075* 


C13 


0.57463 (13) 


0.33827 (13) 


0.16305 (10) 


0.0501 (5) 


C14 


0.51693 (15) 


0.33263 (15) 


0.21406 (11) 


0.0618(5) 


H14A 


0.5468 


0.3241 


0.2620 


0.074* 


C15 


0.41588 (18) 


0.33931 (18) 


0.19589 (15) 


0.0835 (7) 


H15A 


0.3781 


0.3365 


0.2315 


0.100* 


C16 


0.37050 (18) 


0.35013 (18) 


0.12556 (18) 


0.0915 (8) 


H16A 


0.3019 


0.3536 


0.1131 


0.110* 
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H5C 0.7673 (12) 0.7433 (16) 0.4947 (10) 0.095* 



Atomic displacement parameters (A 2 ) 
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-0.0160 (13) 


C3 


A A/CA/C 

0.0696 


( 1 A\ 

(14) 


A AO A A 

0.0804 


(15) 


0.0626 (13) 


A aact /n\ 

0.0052 (12) 


AATAC 

0.0205 (11) 


A A A A 1 /1 1 \ 

0.0041 (11) 


C4 


0.0543 


(12) 


0.0619 


(12) 


0.0525 (11) 


0.0013 (9) 


A A 1 A f 1 (\ \ 

0.0146 (9) 


0.0029 (9) 


C5 


0.0982 


( 1 H\ 

(17) 


0.0677 


C\ A \ 

(14) 


a a*7 zza ( 1 c"\ 

0.0 /oO (Id) 


A A 1 *7 /I /i o^ 

-0.01 /4 (12) 


AATZZ1 /I 1\ 

0.0361 (13) 


A A 1 AA i'i 1\ 

0.0100 (12) 


C6 


0.1123 


< 1 

(19) 


0.0511 


f1 I"* 

(12) 


A AO 1 1 /I c\ 

0.0811 (15) 


A AT I 1 i'i T\ 

-0.0213 (12) 


AATZZ/1 

0.0364 (14) 


A AAA*7 i'i 1 \ 

0.0007 (11) 


C7 


0.0753 


( 1 A\ 

(14) 


A A/1 "7A 

0.0479 


C\ 1 \ 

(11) 


A A/C 1 £ /I "">\ 

0.0616 (12) 


A A A O / 1 A\ 

-0.0082 (10) 


ll (mi /i u 

0.0233 (11) 


A AA 1 1 /A\ 

-0.0011 (9) 


C8 


0.0450 


(10) 


0.0435 


(10) 


A A C 1/1 / 1 1 \ 

0.0D20 (11) 


A AA1 1 /'0^ 

-U.UUzl (8) 


A A 1 /f\\ 

u.uizo (v) 


O.OOo / (y) 


C9 


0.0407 


(10) 


0.0473 


(10) 


a ncm / 1 1 \ 

0.0519 (11) 


A AAAC /'0^ 

0.0005 (8) 


0.0066 (8) 


A AA 1 C SC\\ 

0.0016 (9) 


CIO 


0.0550 


(12) 


0.0507 


(11) 


A AC/CO / 1 1\ 

0.0568 (11) 


A AA 1 1 /n\ 

0.0011 (9) 


A A 1 OA / 1 A\ 

0.0189 (10) 


A AAA O /A\ 

0.0008 (9) 


CI 1 


0.0420 


(11) 


A AC CO 

0.0552 


(12) 


A AC C 1 / 1 "">\ 

0.0551 (12) 


A AA"7 1 /T»\ 

0.0071 (9) 


A A 1 A/1 /A~\ 

0.0104 (9) 


A AAAT /1 A^ 

0.0093 (10) 


C12 


0.0583 


(13) 


A AC O/C 

0.0586 


(12) 


0.0729 (13) 


A AA*7/I /1A\ 

-U.UU /o (1(J) 


A A 1 CA / 1 1 \ 

0.0159 (11) 


A A 1 1 A /1 A~\ 

0.0134 (10) 


C13 


0.0549 


(12) 


0.0397 


(10) 


0.0544 (12) 


r\ f\f\ r r i o \ 

-0.0066 (8) 


0.0076 (10) 


r\ f~\f~\ , -\r\ /o\ 

0.0020 (8) 


C14 


0.0631 


(14) 


A AC O/C 

0.0586 


(12) 


0.0647 (13) 


A AAC"7 / 1 f\\ 

-0.0057 (10) 


A A1 AH 

0.0147 (11) 


A AAC A / 1 A\ 

0.0054 (10) 


C15 


0.0627 


(16) 


A AO T A 

0.0830 


(16) 


A 1 1 A /">\ 

0.110 (2) 


A AAT O /1 '>^ 

0.0028 (12) 


AATO/1 /1C\ 

0.0284 (15) 


A A A A C 1 1 A \ 

0.0045 (14) 


C16 


0.0584 


(16) 


0.0737 


(16) 


0.134 (2) 


A AAT f / 1 1\ 

0.0036 (12) 


-0.0031 (18) 


0.0037 (16) 


C17 


0.089 (2) 


0.0841 


(17) 


0.0795 (18) 


-0.0030 (15) 


-0.0198 (16) 


0.0007 (13) 


C18 


0.0819 


(17) 


A AOA*"> 

0.0802 


(15) 


A A/C1A /I /1\ 

0.0610 (14) 


A A A AH 1 1 T\ 

-0.0047 (12) 


A A 1 A A / 1 ^^ 

0.0109 (12) 


A AAA/C /I 1 \ 

-0.0006 (11) 


C19 


0.0735 


(15) 


0.0461 


(11) 


0.0645 (12) 


0.0022 (10) 


A AI 'M 

0.0121 (ll) 


r\ r\f\ a "7 / 1 r\\ 

-0.0047 (10) 


C20 


0.0772 


(15) 


0.0544 


(13) 


0.0669 (13) 


-0.0157 (ll) 


0.0123 (12) 


A AI /I A\ 

-0.0133 (10) 


C21 


0.0568 


(13) 


0.0722 


(14) 


0.0538 (12) 


-0.0127 (ll) 


0.0056 (10) 


A / 1 A\ 

-0.0077 (10) 


C22 


0.0455 


(11) 


A AC/CT 

0.0563 


(11) 


A A A C/C / 1 A~\ 

0.0456 (10) 


A AACT /A^ 

-0.0053 (9) 


A A 1 AO / A\ 

0.0108 (9) 


A AAA/C /A\ 

-0.0006 (9) 


C23 


0.0495 


(12) 


A A"7T A 

0.0/29 


( \ A\ 

(14) 


A A/CAA / 1 1\ 

0.0600 (12) 


A AAT7 /I n\ 

-u.uuz / (lU) 


A AAA*7 / 1 A^ 

U.UUU/ (1U) 


A A1AT /1 1\ 

0.0103 (11) 


C24 


0.0558 


(13) 


0.0603 


(13) 


A A*7 A /I 1 /I \ 

0.0794 (14) 


A AA AT ( 1 C\\ 

0.0093 (10) 


a nm 1 /i 1 \ 

0.0021 (11) 


AA1/11 /I 1 \ 

0.0141 (11) 


C25 


0.0545 


(12) 


0.0469 


(11) 


0.0734 (13) 


A AA 1 A /Tl~\ 

0.0010 (9) 


A AA*7 1 / 1 A^ 

0.0071 (10) 


A AA1 A /1 f\\ 

0.0034 (10) 


C26 


0.0397 


(10) 


0.0476 


(11) 


A A A A 1 / 1 A\ 

0.0491 (10) 


A A A 1 1 ZO\ 

-0.0011 (8) 


A AAO/C 

0.0086 (9) 


A AAA A /0^ 

0.0004 (8) 


C27 


0.0428 


(10) 


0.0441 


(10) 


A A A 1 A / 1 A^ 

0.0430 (10) 


A AAAI /'0^ 

U.IXJUZ (o) 


A A 1 T c /o^ 

0.013d (o) 


A AA 1 A /0^ 

0.0010 (8) 


C28 


0.0554 


(12) 


0.0431 


(10) 


a a/cat / 1 

0.0603 (12) 


-0.0026 (9) 


A AAA 1 / 1 A^ 

0.0091 (10) 


a Arm (c\\ 

-0.0073 (9) 


C29 


0.0538 


(12) 


0.0485 


(11) 


AAC1^>/11\ 

0.0512 (11) 


A AA"70 /A^ 

-0.0078 (9) 


A A 1 C A /A\ 

0.0154 (9) 


A AA CC /A\ 

-0.0055 (9) 


C30 


0.0585 


(12) 


0.0578 


(11) 


A A f AO / 1 1 \ 

0.0509 (11) 


A AA1T 1 C\\ 

-0.0023 (9) 


a nnc / 1 a\ 

0.0135 (10) 


A AATA /A\ 

0.0030 (9) 


C31 


0.0554 


(12) 


0.0586 


(12) 


A A A A 1 / 1 A\ 

0.0441 (10) 


r\ f\f\f\ 1 / f\\ 

-0.0001 (9) 


a nnn / 1 a\ 

0.0139 (10) 


A AAOI I (\\ 

-0.0082 (9) 


C32 


0.0665 


(14) 


0.0653 


(13) 


0.0622 (12) 


-0.0043 (10) 


0.0251 (ll) 


r\ aai o ( 1 a \ 

-0.0038 (10) 


C33 


0.0854 


(18) 


0.0910 


(17) 


0.0835 (17) 


AA1"7C 

-0.0175 (14) 


A A /I T A / 1 C\ 

0.0439 (15) 


A A1 A(\ /n\ 

-0.0149 (13) 


C34 


0.0627 


(18) 


0.165 (3) 


0.096 (2) 


-0.0199 (17) 


0.0343 (16) 


-0.035 (2) 


C35 


0.0592 


(17) 


0.193 (3) 


0.0783 (18) 


0.0145 (18) 


0.0098 (14) 


-0.0052 (19) 


C36 


0.0666 


(16) 


0.1183 


(19) 


0.0562 (13) 


0.0097 (14) 


0.0148(12) 


0.0074(13) 


Nl 


0.0702 


(11) 


0.0470 


(9) 


0.0685 (11) 


-0.0041 (8) 


0.0150 (9) 


-0.0059 (8) 


N2 


0.0648 


(11) 


0.0565 


(10) 


0.0700 (10) 


-0.0057 (8) 


0.0275 (9) 


0.0043 (8) 


N3 


0.0569 


(10) 


0.0424 


(9) 


0.0556 (9) 


0.0026 (7) 


0.0082 (8) 


-0.0024 (7) 


N4 


0.0559 


(10) 


0.0467 


(9) 


0.0523 (9) 


-0.0028 (7) 


0.0064 (8) 


-0.0056 (7) 


01 


0.0655 


(8) 


0.0461 


(7) 


0.0601 (8) 


-0.0063 (6) 


0.0267 (7) 


-0.0006 (6) 


02 


0.0719 


(9) 


0.0674 


(9) 


0.0594 (8) 


0.0122 (7) 


0.0253 (7) 


0.0095 (7) 


03 


0.0496 


(8) 


0.0419 


(7) 


0.0631 (8) 


0.0008 (5) 


0.0009 (6) 


-0.0079 (6) 
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04 0.0771 (9) 0.0502 (8) 0.0626 (8) -0.0097 (6) 0.0090 (7) -0.0123 (6) 

05 0.0640 (10) 0.0484(8) 0.0742 (10) 0.0110(6) 0.0025 (7) -0.0026(7) 



Geometric parameters (A, °) 



Cl — Nl 


1.319 (2) 


C19 — H19A 


0.9300 


CI — C2 


1.390 (3) 


C20 — C21 


1.348 (3) 


Cl — HIB 


0.9300 


C20 — H20A 


0.9300 


C2— C3 


1 339 (3) 


C21— C22 


1 .403 (2) 


C2 — H2B 


0.9300 


C21 — H21A 


0.9300 


C3 — C4 


1.405 (2) 


C22 — C23 


1 .408 (2) 


C3 — H3B 


0.9300 


C22 — C27 


1.410 (2) 


C4— C5 


1.401 (3) 


C23— C24 


1.341 (3) 


C4 — C9 


1.410 (2) 


C23 — H23A 


0.9300 


C5 — C6 


1.346 (3) 


C24 — C25 


1 .402 (2) 


C5 — H5A 


0.9300 


C24 — H24A 


0.9300 


C6 — C7 


1.400 (3) 


C25 — C26 


1.361 (2) 


C6 — H6A 


0.9300 


C25 — H25A 


0.9300 


C7 — C8 


1.357 (2) 


C26 — 03 


1.3677 (18) 


C7 — H7A 


0.9300 


C26 — C27 


1 .423 (2) 


C8 — Ol 


1.3696 (18) 


C27 — N3 


1.359 (2) 


C8 — C9 


1.421 (2) 


C28 — 03 


1.4247 (18) 


C9 — Nl 


1.354 (2) 


C28 — C29 


1.503 (2) 


CIO — Ol 


1.4210 (19) 


C28 — H28A 


0.9700 


CIO — Cll 


1.502 (2) 


C28 — H28B 


0.9700 


CIO — H10A 


0.9700 


C29 — 04 


1.2292 (19) 


CIO — H10B 


0.9700 


C29 — N4 


1.325 (2) 


Cll— 02 


1.226 (2) 


C30 — N4 


1 449 (2) 


Cll— N2 


1.328 (2) 


C30 — C31 


1 .499 (2) 


C12— N2 


1.454 (2) 


C30 — H30A 


0.9700 


C12 — C13 


1.508 (2) 


C30 — H30B 


0.9700 


C12 — H12A 


0.9700 


C31 — C32 


1.372 (2) 


C12 — H12B 


0.9700 


C31 — C36 


1.376 (2) 


C13 — C14 


1.368 (2) 


C32 — C33 


1.381 (3) 


C13 — C18 


1.375 (3) 


C32 — H32A 


0.9300 


C14— C15 


1.371 (3) 


C33— C34 


1.360 (3) 


C14— H14A 


0.9300 


C33— H33A 


0.9300 


C15— C16 


1.368 (3) 


C34— C35 


1.362 (3) 


C15— H15A 


0.9300 


C34— H34A 


0.9300 


C16— C17 


1.357 (3) 


C35— C36 


1.373 (3) 


C16— H16A 


0.9300 


C35— H35A 


0.9300 


C17— C18 


1.381 (3) 


C36— H36A 


0.9300 


C17— H17A 


0.9300 


N2— H2A 


0.8600 


C18— H18A 


0.9300 


N4— H4A 


0.8600 


C19— N3 


1.317(2) 


05— H5B 


0.875 (14) 


C19— C20 


1.394 (2) 


05— H5C 


0.880 (14) 


Nl— Cl— C2 


124.4 (2) 


C20— C21— C22 


120.27 (18) 


Nl— Cl— HIB 


117.8 


C20— C21— H21A 


119.9 


C2— Cl— HIB 


117.8 


C22— C21— H21A 


119.9 
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r^i /""""") n 
C3 — C2 — C 1 


1 1 n n /i \ 

i iy.u (2) 


pi ( "> i ni) 
C3 — C2 — H2 r> 


1 in c 
12U.J 


p i pi inn 
C 1 — C2 — H2 r> 


1 on c 
12U.J 


C2 — C3 — C4 


no 7 p->\ 

i iy. / \L) 


pq iiin 
C2 — C3 — H3r> 


1 in i 

12U.2 


P/| /ti HID 

C4 — C 3 — H 3 B 


1 in i 

12U.2 


pi /-I/I nr 

C3 — C4 — Cj 


1 n c*7 / 1 n \ 

122. J / (iy) 


PI /-I/I PQ 

C3 — C4 — Cy 


117 CC pj Q\ 
1 1 I.J J (lo) 


PC /-i/i pn 

Cj — C4 — Cy 


iiy.oo (io) 


PiC nr p/i 

Co — CD — C4 


1 in i c /i n\ 
IZU.lJ (iy) 


/ • /; nr tjc a 

Co — Cj — HjA 


1 1 n n 

ny.y 


P/| /-i c TJC A 

C4 — C j — H j A 


1 1 n n 

i iy.y 


PC / • /: 

CD — Co — C / 


ill in / 1 n \ 

izi.zu (iy) 


PC p*r ii/: a 

Cj — C o — H o A 


1 1 n /i 

i iy.4 


p-7 p/; TT/T A 

C / — Co — Ho A 


1 1 n /i 

i iy.4 


PO p-7 P/T 

Co — C / — Co 


1 in i o /i o \ 
IZU.lo (lo) 


PO p-7 U7 A 

Co — C / — H / A 


1 1 n n 

ny.y 


/ • /; p-7 i 1-7 a 

Co — C / — H / A 


1 1 n n 

ny.y 


p-7 pO pjl 

C / — Co — U 1 


124.10 (lo) 


p-7 po pn 

C/ — Co — cy 


1 in /i 1 /i £.\ 
12U.41 (lo) 


pi i po pn 

oi — Co — cy 


I i r a i p c\ 

II J.4Z (1 J) 


mi pn p a 
JN 1 — Cy — C4 


ni ii ( 1 £\ 
122.33 (lo) 


mi pn p o 

jn i — cy — Co 


1 1 n c 1 f\ £\ 
liy.jl (lo) 


P/i pn po 

C4 — cy — Co 


1 i o 1 iC /1 £\ 

1 lo. lo (lo) 


p i pin p 1 1 
<J1 — C1U — Cll 


111 /io PI c \ 

111.4o (1 J) 


i pin t_t 1 n a 
<J 1 — C 1 U — H 1 UA 


1 nn i 

iuy.3 


pi i pin ui n a 
CI 1 — C1U — H1UA 


1 nn i 

iuy.3 


( \ i p 1 n 1 1 1 no 
<J 1 — C 1 U — H 1 Ur> 


1 nn i 

iuy.3 


pi i pin I I 1 PO 

CI 1 — C1U — HlUr> 


1 CtCi 1 

iuy. 3 


uiaa pin 1 1 1 no 
H1UA — C1U — H1UB 


1 no n 
lUo.U 


(\~) P 1 1 XT1 

<J2 — Cll — JN2 


in /ii /i i\ 
123.42 (1 /) 


Uz — Cll — C1U 


1 1 O 1ft /I "7\ 

lls.lu (17) 


XT1 p 1 1 plA 

JN2 — Cll — C1U 


116.4/ (1 /) 


mi rn p i i 
JN2 — C 1 2 — C 1 3 


11.5. /2 (15) 


mi pn un a 
JN 2 — C I 2 — H I 2 A 


106.6 


pi 7 p i i un a 
C 1 3 — C 1 2 — H 1 Z A 


1 AO 0 
106.6 


XT1 pi 1 1 1 l lO 

JN Z — C 1 2 — H 1 Zr> 


1 no o 
106.6 


pi 7 pi ^ TT 1 TO 

CI 3 — Clz — HlZr> 


1 AO 0 
1U6.6 


un a pn n n id 
HlzA — Clz — HlZr> 


1 A"7 "7 
1U /. / 


P 1 /| p 1 -7 pi O 

C 1 4 — C 1 3 — C 1 o 


1 1 o 1 a ^1 n\ 
116.14 (iy) 


p i /i p 1 1 rn 
C14 — C13 — Clz 


12U.16 (1 /) 


pio pn pi 7 

Clo — C13 — Clz 


lzi.o/ (iy) 


pi-i pi /i 

CI 3 — C14 — CI J 


121. i (2) 


pio Z" 1 1 /I TT1/1A 

CI 3 — C14 — H14A 


119.4 


C15— C14— H14A 


119.4 


C16— C15— C14 


120.2 (2) 


C16— C15— H15A 


119.9 


C14— C15— H15A 


119.9 


C17— C16— C15 


119.3 (2) 



pi 1 Pll P11 

C2 1 — C22 — C23 


IZi.ii (I 1) 


pi 1 Pll Pl~7 

C2 1 — C22 — C2 / 


I 1 7 1 "7 /I /r\ 

II /.I / (lo) 


PI -7 Pll PI -7 

C23 — C22 — C2 / 


ny.4y (lo) 


PI A PIT Pll 

C24 — C23 — C22 


120.0 / (lo) 


PI A Pll I 177 A 

C24 — C23 — H23A 


1 A 
120.0 


Pll Pll I 177 A 

C22 — C23 — H23A 


1 TA A 
120.0 


PI -7 Pl/l PIC 

C23 — C24 — C2j 


121.55 (16) 


pi 7 pi/1 T-Tl/1 A 

C23 — C24 — H24A 


i iy.2 


ptc pi /i in i a 
C2j — C24 — H24A 


i iy.2 


PI/- PIC PI /I 

C2o — C2j — C24 


120.15 (1 /) 


P7/ PIC T_T1C A 

C2o — C2j — H2jA 


1 1 A A 

ny.y 


PO y| PIC T_T1C A 

C24 — C2j — H2jA 


1 1 A A 

ny.y 


pi c pi/: Pi 

C2j — C2o — <J3 


a"7 /;\ 
125.0 / (lo) 


pic pi/: pn 
C2 j — C2o — C2 / 


1 1 A 0 0 (\ £\ 

liy.66 (lo) 


r\i t~T~i/z pi -7 
U3 — C2o — C2 / 


1 1 c f\a /1 a\ 
115.00 (14) 


XT1 pi -7 Pll 

JN3 — C2 / — C22 


122.20 (15) 


Ml Pl*7 Pl£ 

JN3 — C2 / — C2o 


1 1 O A"7 C\ 

ii6.y / (15) 


pn pn piz: 
C22 — C2 / — C2o 


1 1 O "7"7 C\ 
116. / / (15) 


t~\i pi o pin 
U3 — C2o — C2y 


ill "tn t\ A\ 
1 1 1.2 / (14) 


p,1 PIO TJIO A 

U3 — C2o — H2oA 


1 AA A 

ioy.4 


PIO PI O TJIO A 

C2y — C2o — H2oA 


1 AA A 

ioy.4 


p. 7 PIO T-T10O 

U3 — C2o — H2or> 


1 AO A 

ioy.4 


P1Q pio T-T10O 

C2y — C2o — H2or> 


1 AO A 

ioy.4 


TJTIOA PIO | 17 on 

H2 o A — C2 o — H2 or> 


1 AO A 
106.0 


r\A Pin XT /I 

U4 — C2y — JN4 


124.2 / (1 /) 


r\A pm pio 
U4 — C2y — C2o 


I 1 "7 oi /;\ 

II /.6i (lo) 


M/i pin pio 
JN4 — C2y — C2o 


1 1 "7 AA / 1 C\ 

ii /.yo (15) 


~kja pin pi i 
JN4 — C3U — C3 1 


1 1 C "7A C\ 

115. /0 (15) 


xt /i pin Tjin a 
JN4 — C3U — H3UA 


1 AO A 

106.4 


pi 1 pm mn a 
C3 1 — C3U — H3U A 


1 AO A 

106.4 


XT/i pin mn iy 
JN4 — C3U — H3UB 


1 AO A 

106.4 


pi 1 pm t_ti no 
C31 — C3U — H3UB 


1 AO A 

106.4 


1 1 7 n a pm in no 
H 3 U A — C 3 U — H 3 UB 


1 A"7 A 

10/. 4 


P77 pQ 1 pi/ 

C32 — C31 — C3o 


11 /.Ol (16) 


pii p-7 1 pin 
C32 — C31 — C3U 


1 T] /T 1 ( 1 -7\ 

123.03 (1 /) 


pi /- pi 1 pin 
C3o — C3 1 — C3U 


1 1 O 11 (1 H\ 

116. /j (1 /) 


pi 1 pn pn 
C3 1 — C32 — C33 


121.5 (2) 


( • 1 1 Pll I I 7 I A 

C31 — C32 — H32A 


lly.i 


Pll Pll TT11 A 

C33 — C32 — H32A 


1 1 A 1 

i iy.o 


pi A Pll Pll 

C34 — C33 — C32 


liy.O (2) 


pi A Pll TT11 A 

C34 — C33 — H33A 


1 TA T 

120.2 


p71 Pll | | 7 7 A 

C32 — C33 — H33A 


1 TA 1 

120.2 


PIC PI/1 Pll 

C3j — C34 — C33 


1 1 A A 

ny.y (2) 


pic PI A HI A A 

C35 — C34 — H34A 


120.0 


C33— C34— H34A 


120.0 


C34— C35— C36 


120.2 (2) 


C34— C35— H35A 


119.9 


C36— C35— H35A 


119.9 


C35— C36— C31 


121.2 (2) 
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PH P 1 £ TTI/ZA 

CI / — Clo — hlloA 


1 in a 
1ZU.4 


P ~> C /" ' "J /C 1 I")/ A 

C3D — C3o — rl3oA 


1 1 A A 

i iy.4 


C 1 j — C 1 o — hi 1 oA 


1ZU.4 


PI 1 ("If.. TTQ £. A 

C31 — C3o — rl3oA 


1 1 A A 

i iy.4 


PI/: pi n pio 

Clo — CI / — Clo 


1 ia c /i\ 
1ZU.D (Z) 


p i \t i pn 

ci — in i — cy 


111 r\/z (\ h\ 
11 /.Uo (1 /) 


p 1 z pn unA 
Clo — CI / — rll /A 


1 1 n 7 

liy. / 


p 1 1 XT! P 1 1 

CI 1 — JNZ — Clz 


111 £f\ ( 1 /z\ 

IZl.oU (lo) 


pi o pi*7 un A 
Clo — CI / — rll /A 


1 1 Ct H 

1 Ly. 1 


p 1 1 Ml 1 11 A 

CI 1 — JNZ — rlZA 


1 1 A 1 

i ly.z 


pi i p| o P1*7 

CI 3 — Clo — CI / 


1 in c /i\ 
1ZU.D (Z) 


p 1 1 "\T1 TT1 A 

Clz — JNZ — rlZA 


1 1 A 1 

i iy.z 


pi 1 PIO TT 1 Q A 

C 1 3 — C 1 o — rl 1 oA 


1 1 Q 1 
1 IV. / 


pin ~wi rn 
c i y — JN 3 — cz / 


i i 7 ci n c\ 
11 / . J 1 (1 J) 


p 1 -7 PIO TJIO A 

CI / — Clo — rlloA 


1 1 n i 

liy. / 


pin M/i pin 
CZy — JN 4 — C 3 U 


1 11 C7 C\ C\ 

IZZ.D / (ID) 


>ii c]Q C/0 

IN D v 1 y 


1 74 17 (IQi 


P7Q M4 N4A 


1 1 S 7 
1 1 o. / 


N3 — C19 — H19A 


117.9 


C30 — N4 — H4A 


118.7 


C20 — C19 — H19A 


117.9 


C8 — Ol — C10 


116.78 (13) 


C21 — C20 — CI 9 


118.50 (18) 


C26 — 03 — C28 


117.29 (12) 


C21 — C20 — H20A 


120.7 


H5B — 05 — H5C 


102.2 (16) 


C19 — C20 — H20A 


120.8 






\T i pi p^> pi 

JN 1 — CI — tz — C3 


/i t ni 

-0.2 (3) 


PI /i pi c pi/: pn 
CZ4 — CZ j — CZo — CZ / 


-1.8 (3) 


pi po pi p/i 
C 1 — Cz — C3 — C4 


0.0 (3) 


pi i pn Pl"7 Ml 

CZ 1 — CZZ — CZ / — JN 3 


1 Q / 1\ 

-3.9 (2) 


p^ pi p/i pc 
Cz — C3 — C4 — CD 


1 in & /i\ 

—i /y.o (z) 


P11 Pll pn "N.T3 

Cz3 — CzZ — CZ / — JN3 


1 1/; oi /i /;\ 
1 /o.o3 (lo) 


p^ pi p^i pn 

Cz — C3 — C4 — cy 


A 1 (1\ 

-0.1 (3) 


po i pn Pll pi/: 

Cz 1 — CzZ — Cz / — Czo 


1 1/; 31/1 &\ 

1 /0.3 / (lo) 


pi p/i pc p/: 
C3 — C4 — C5 — Co 


1 *70 C /1\ 
1 /O.D (Z) 


pn pn pi/: 

Cz3 — CzZ — Cz / — Czo 


1 A /1\ 

-2.9 (2) 


po a pc p/i 

cy — C4 — cj — Co 


-1.0(3) 


PTC p o r pn Ml 

Cz j — Czo — Cz / — JN 3 


1 H£L 11 /" 1 £\ 

—[ /0.31 (lo) 


p/i pc p/; ( ' ~~i 
C4 — CD — Co — C / 


A 1 /3\ 

0.7 (3) 


Pl/T Pll XTO 

(J3 — Czo — Cz / — JN3 


1 £ /1\ 

3.6 (2) 


pc p/; p~7 pq 
C5 — Co — C / — Co 


a /i /3\ 
0.4 (3) 


pic pi/; pn pn 

Cz j — Czo — Cz / — CzZ 


1 /I /1\ 

3.4 (2) 


p^ c^~i pe pu 
Co — C / — Co — U 1 




r\i r'lA pn pn 
<J3 — CZo — CZ / — CZZ 


1 ia n ^i l^ 
—1 /o. /Z (13) 


p/; p~7 po pn 

Co — c / — cs — cy 


1 1 

-1.1 (3) 


/"ii pi o pin p» /i 
U3 — Czo — Czy — U4 


111 31/1 C\ 

1 /1. 3 / (Id) 


PI P/1 PO XT1 

C3 — C4 — cy — JN 1 


0.4 (3) 


/■ ~» "j pio pin xt /i 
U3 — Czo — Czy — JN4 


A 1 /1\ 

-9.1 (2) 


pc p/i pn \n 

CD — C4 — cy — JN 1 


1 *7A OA / 1 *7\ 

i /y.yu (i /) 


XT /I P1A pi 1 PH 

JN4 — C3U — C3 1 — C3z 


1 O 1 /l \ 

-lo. / (3) 


pi p/i po pq 
Cj — C4 — Cy — Co 


1 7Q 1 Q / 1 


XT/1 pin pi i p -j /: 

JN4 — C3U — C3 1 — C3o 


1 £1 Al /'I 1^ 

lo3.U / (1 /) 


pc p/i pn po 

CD — C4 — cy — Co 


0.4 (3) 


f ' ~) f pi 1 pn pn 
C3o — C31 — C3Z — C33 


A C /1\ 

0.5 (3) 


CH PQ Pn "\T1 

c / — Co — cy — jn i 


1 "70 on ( i *r\ 


pin pi i pn pi i 
C3U — C3 1 — C3Z — C33 


1 11 1/1 ( 1 1\ 

— 1 / /. /4 (1 /) 


p.1 pq pn "\ti 

ui — Co — cy — jn i 


A 1 

0.1 (2) 


pi i pn pn pi/i 
C3 1 — C3z — C33 — C34 


A C /1\ 

0.5 (3) 


P"7 pq po P/i 

c / — Co — cy — C4 


0.7 (2) 


p n rn ri/i pic 
C3Z — C33 — C34 — C3j 


1 A //1\ 

-1.0 (4) 


p.1 pq pn p/i 
U 1 — Co — Cy — C4 


1 *7A /i/: / 1 /I \ 
1 /y.OO (14) 


pn pi /i pic pi/ 
C33 — C34 — C3D — C3o 


A C //1\ 

0.5 (4) 


p.1 nrt pi i 

Ol — C1U — CI 1 — Uz 


1 "7*7 A1 ( 1 /I \ 

— 1 / /.43 (14) 


pi A pif pi/ pi 1 

C34 — C3j — C3o — C3 1 


A A { A\ 
U.4 (4) 


p. 1 nn rn XT'! 
Ul — C1U — CI 1 — JNz 


3.2 (2) 


pn pii pi/ pic 
C3Z — C31 — C3o — C3D 


A A /1\ 

-0.9 (3) 


JNz — Clz — CI 3 — C14 


1/11 0*3/1 T\ 

— 141. o3 (1 /) 


pin pi 1 pi/' p ■> c 
C3U — C3 1 — C3o — C3 j 


1 11 A 0\ 

1 / / .4 (Z) 


xn pn pi'i pi n 
JNz — Clz — CI 3 — Clo 


3^.4 (Z) 


pi pi mi pn 

cz — c i — jn i — cy 


A A (1\ 

0.4 (3) 


pi n PIT PI 1 pi f 

Clo — C13 — C14 — CIS 


A £L /3\ 

— U.O (3) 


p a pn xti pi 

C4 — cy — JN 1 — C 1 


A C /1\ 

-0.5 (3) 


pn pii pi i pi c 
Clz — CI 3 — C14 — CI 5 


1 *7A /II / 1 Q\ 

-1 /y.4Z (lo) 


p o pn xt 1 p i 

Co — cy — JN 1 — CI 


1 1A AA H 7\ 

i /y.uu (1 /) 


P11 PI 1 pi c pi<r 

C 1 3 — C 1 4 — C 1 3 — C 1 0 


1 A /3\ 

1.0(3) 


/"il pll XTl Pll 

<JZ — C 1 1 — JN Z — C 1 Z 


C £ /1\ 

5.6 (3) 


pi i pi c pit pn 

C 1 4 — C 1 5 — C 1 0 — C 1 / 


1 A /I \ 

-1.0 (3) 


pin p 1 1 xti pn 
C1U — CI 1 — JNZ — Clz 


1 7C Al / 1 C\ 
—l /J.U/ (ID) 


pi f pu pn pi n 

CO — Clo — CI / — Clo 


0.5 (4) 


Pll p 1 1 XTl PI 1 

C 1 3 — C 1 Z — JN Z — C 1 1 


1A 1 /1\ 

79.7 (2) 


pi/i rn piq pn 
C14 — C13 — Clo — CI / 


a 1 n\ 

0.1 (3) 


pin p i n xti pn 
CZU — c i y — JN 3 — CZ / 


1 £ ^1\ 

1.6 (3) 


pn pn pi o pn 
Clz — C13 — Clo — CI / 


1 /o.y 1 (lo) 


pn pn xti pin 

CzZ — Cz / — JN 3 — c i y 


1 1 /1\ 

1.7 (2) 


Pi / pi~7 pio pn 

Clo — CI 7 — Clo — CI 3 


-0.1 (3) 


n/C ni xti pin 

C2o — C27 — JN 3 — C 1 9 


1 lO CO ( 1 

—178.58 (16) 


N3— CI 9— C20— C21 


-2.6 (3) 


04— C29— N4— C30 


-4.5 (3) 


CI 9— C20— C21— C22 


0.1 (3) 


C28— C29— N4— C30 


175.96 (15) 


C20— C21— C22— C23 


-177.88 (18) 


C31— C30— N4— C29 


87.4 (2) 


C20— C2 1— C22— C27 


2.9 (3) 


C7— C8— Ol— C10 


0.1 (2) 


C21— C22— C23— C24 


-178.48 (19) 


C9— C8— Ol— C10 


-178.87 (14) 
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C27— C22— C23— C24 
C22— C23— C24— C25 
C23— C24— C25— C26 
C24— C25— C26— 03 



0.7 (3) 
1.0 (3) 
-0.5 (3) 
178.38(16) 



Cll— CIO— Ol— C8 
C25— C26— 03— C28 
C27— C26— 03— C28 
C29— C28— 03— C26 



179.32(13) 
-4.9 (2) 
175.27 (14) 
-170.51 (13) 



Hydrogen-bond geometry (A, °) 
D—H-A 

N2— H2A-05' 
N4— H4A-05 

05— H5B-N1" 
05— H5C-N3 



D — H 

0.86 
0.86 
0.88(1) 
0.88 (1) 



H-A 
2.09 
2.10 
2.01 (2) 
1.91 (2) 



D-A 
2.903 (2) 
2.9015 (19) 
2.869 (2) 
2.7849 (19) 



D—H-A 

157 

154 

167.(2) 
173.(2) 



Symmetry codes: (i) -x+3/2, >>-l/2, -z+1/2; (ii) ~x+3/2,y+V2, -z+1/2. 
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